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CLAIM + DETAILED DESCRIPTION 
[Claim(s)] 

[Claim 1] It is the ceii barrier production method of the plasma display panel by which the cell 
barrier projected by at least one side of a pair of opposite boards toward the other party board 
is formed, and the ceil is constituted between opposite boards. The process which prepares 
the model sheet which has a crevice corresponding to the **** form of the cell barrier, While 
carrying out decomposition removal of the model sheet the process which fills up the crevice of 
said model sheet with a glass paste, and obtains a barrier formation sheet, and by sticking said 
barrier formation sheet to at least one substrate, and calcinating it The cell barrier production 
method of the plasma display panel characterized by having the process which calcinates a 
glass paste and forms a cell barrier on a substrate. 

[Claim 2] The barrier formation sheet with which said crevice of the model sheet which has a 
crevice corresponding to the **** form of the ceil barrier is filled up with the glass paste and 
which is used for the cell barrier production method of a plasma display panel according to 
claim 1. 

[Claim 3] Said model sheet Acrylic acid (meta), an acrylic acid (meta) derivative, The barrier 
formation sheet according to claim 2 characterized by being constituted using the polymer 
obtained from the monomer chosen from the group which consists of styrene and a styrene 
derivative, the copolymers of said monomer and Al Ken, or these polymer alloys. 
[Claim 4] The barrier formation sheet according to claim 2 characterized by being constituted 
by the material which said model sheet chose from the group which consists of poly ether, a 
poly ether derivative, cellulose derivatives, or these polymer alloys. 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] The plasma display panel by which much electric discharge space 
where this invention was divided with the cell barrier is constituted between opposite boards (-- 
it abbreviates to PDP hereafter.) ™ it is related with the cell barrier production method and 
barrier formation sheet of PDP which make it possible to form a cell barrier with high precision 
in detail about the barrier formation sheet used for manufacture of a cell barrier production 
method and this cell barrier. 
[0002] 

[Description of the Prior Art] The electric discharge space of a large number divided with the 
cell barrier among a pair of opposite boards, i.e., a eel!, consists of PDP(s). Since this cell is 
constituted, the ceil barrier projected by at least one substrate toward the other party's 
substrate among a pair of opposite boards is constituted. 

[0003] As a method of manufacturing a eel! barrier in PDP, conventionally ** Screen-stencil a 
glass paste according to the pattern of a eel! barrier on a glass substrate. After coating a glass 
paste completely on the method of calcinating, or ** glass substrate, The pattern which carries 
out the mask of the cell barrier portion by photo lithography is formed, and, generally the way 
sandblast processing removes a glass paste in portions other than a cell barrier is used. 
[0004] However, by the method of using ** screen-stencil, the film thickness of the glass paste 
which can be formed by one printing needed to repeat printing and dryness of a glass paste 
about 10 times, in order to have obtained the thickness of the purpose which responded to the 
height of a cell barrier, since it was tens of micrometers at most. Therefore, sagging of the 
paste was accumulated, it spread in the lower part of a ceil barrier a process not only becomes 
long, but, and there was a problem that a cell barrier could not be made minute, in addition, in 
order to print using the screen version, there was also a problem that it was difficult to raise the 
accuracy of a ceil barrier pitch, and could not respond to enlargement of a panel by printing 
distortion of the screen version. 

[0005] On the other hand, by the method of using, the method, i.e., sandblast method, of **, 
the polish particulates mixed with compressed air are injected at high speed, and a glass paste 
is etched physically. Therefore, the wall surface which it was shaved off by etching and 
exposed is started perpendicularly, and a cell barrier with narrow width and high height can be 
formed. 

[0006] However, by this method, in order to protect the portion which is not cut, the protection 
layer needed to be formed by resist material etc. on the glass paste applied to the whole 
surface, and the photo lithography method had to be enforced to formation of the protection 
layer. Therefore, the manufacturing process was complicated. Moreover, since it was a thing 
cutting off the glass paste of an unnecessary portion, there was a problem that the material 
yield of a glass paste was bad and cost cost dearly, in addition, as glass used, in order to 
reduce the melting point, lead content glass was common, but after shaving off the glass paste 
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of an unnecessary portion, there was also a problem that the sbaved-off glass paste had to be 
discarded, 

[0007] Then, as a method of solving the above problems [ JP,H8-273537,A ] The sheet which 
has a crevice corresponding to desired cell barrier form is produced using ionizing radiation 
hardenability resin. After filling up the crevice of this sheet with the paste for barrier formation 
and sticking a sheet on a glass substrate, while exfoliating a sheet from a glass substrate, a 
barrier formation paste is transferred on a glass substrate, and the method of calcinating is 
proposed after an appropriate time. 
[0008] 

[Problem to be solved by the invention] In PDP, enlargement and Hi-Vision-izing of the screen 
are advanced, and highly minute-ization of 30-50 micrometers in width, 150-200 micrometers 
in height, and about 100-150 micrometers of pitches is called for about the size of the ceil 
barrier, furthermore, [ a stripe-like ceil barrier/ AC drive type PDP arranged in parallel in the 
predetermined pitch ] The iength of the barrier is 80cm or more, it is the stripe-like cell barrier 
of the above-mentioned aspect ratio, and it being defect-free and producing a thing 60cm or 
more in length in a thousands of predetermined pitch, is called for strongly. 
[0009] However, by the method given in a JP,8-273537,A gazette, after sticking a sheet to a 
glass substrate, only the sheet needed to be exfoliated, leaving the paste for barrier formation 
to a glass substrate, but there was a problem that transfer became difficult, so that the aspect 
ratio of the cell barrier became high. That is, it leaves only a cell barrier formation paste on a 
glass substrate, and it becomes difficult to exfoliate a sheet smoothiy, so that an aspect ratio 
becomes high. 

[0010] In addition, since the sheet was formed using ionization line hardenability resin, photo 
lithography technology needed to be used and the manufacturing process of the ceil barrier 
was complicated also from the point. 

[001 1] Even if it is the case where the purpose of this invention cancels the fault of the prior art 
mentioned above, and a high aspect ratio is called for it is in offering the barrier formation 
sheet used for manufacture of the cell barrier production method of PDP which can 
manufacture a cell barrier with high precision and easily, and this ceil barrier, without 
increasing cost. 
[0012] 

[Means for solving problem] invention according to claim 1 is accomplished in order to attain 
the above-mentioned technical problem. !t is the cell barrier production method of the plasma 
display panel by which the cell barrier projected by at least one side of a pair of opposite 
boards toward the other party board is formed, and the cell is constituted between opposite 
boards. The process which prepares the model sheet which has a crevice corresponding to the 
**** form of the cell barrier, While carrying out decomposition removal of the model sheet the 
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process which fills up the crevice of said model sheet with a glass paste, and obtains a barrier 
formation sheet, and by sticking said barrier formation sheet to at least one substrate, and 
calcinating it It is characterized by having the process which calcinates a glass paste and 
forms a cell barrier on a substrate. 

[0013] Moreover, invention according to claim 2 is a barrier formation sheet used for the cell 
barrier production method of PDP of invention according to claim 1, and is characterized by 
filling up with the glass paste the crevice of the model sheet which has a crevice corresponding 
to the **** form of the cell barrier. 

[0014] Moreover, in invention according to claim 3, it sets on the barrier formation sheet 
concerning invention according to claim 2. It is characterized by constituting said model sheet 
using the polymer obtained from the monomer chosen from the group which consists of acrylic 
acid (meta), an acrylic acid (meta) derivative, styrene, and a styrene derivative, the copolymers 
of said monomer and Al Ken, or these polymer alloys. In addition, suppose that acrylic acid 
(meta) is used as expression including the both sides of acrylic acid and methacrylic acid in 
this Description. 

[0015] Invention according to claim 4 is characterized by being constituted by the material 
which said model sheet chose from the group which consists of poly ether, a poly ether 
derivative, cellulose derivatives, or these polymer alloys in the barrier formation sheet 
concerning invention according to claim 2. 

[0016] The details of this invention are explained hereafter. Invention according to claim 1 is 
the production method of the arbitrary cell barriers of PDP with which the cell barrier projected 
by at least one side of a pair of opposite boards toward the other party board is formed as 
mentioned above, and the ceil is constituted between opposite boards, in this case, like the celt 
barrier used for AC drive type PDP about the target PDP as shown In dr^m^SUkB^e oe^ 
barrier of DC drive type PDP which may be the thing of form that the long and slender stripe - 
like ceil barrier 2 is arranged in parallel in a predetermined pitch, and the ceil 3 is formedf n 
the substrate 1, and is shown in drawing 7 You may form the cell barrier 4 which encloses: a 
©ell 3 so that a cell 3 may be arranged in the shape of a matrix on a substrate 5. 
[0017] Moreover, the above-mentioned cell barriers 2 and 4 are what is projected and formed 
in at least one substrate in a pair of opposite boards of PDP. The cell barrier production 
method concerning this invention is applicable to both the structure where the ceil barrier is 
formed only in one substrate, and the structure where the ceil barrier is formed in both 
substrates, 

[0018] In the cell barrier production method of this invention, the model sheet which has a 
crevice corresponding to the **** form of the cell barrier is prepared first. In the calcination 
process performed later, decomposition removal of this model sheet is carried out. That is, in a 
calcination process, if decomposition removal of the model sheet is not fully carried out, the 
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decomposition residue of a model sheet remains on a substrate after calcination, necessities, 
such as washing, arise, and it is not desirable. Therefore, it is required to be what has 
sufficient resolvabiiity in the calcination process of a glass paste as resin used for the above- 
mentioned type sheet. 

[0019] Especially if it may fully decompose on the occasion of calcination of a glass paste as 
resin which can be used for the above-mentioned type sheet, are not limited, but preferably 
[ the resin of the 1st group with which resin of the 1st and 2nd following group is used ] Poly 
MECHIRU (meta) acrylate, poly ethyl (meta) acryiate, Poly butyl (meta) acryiate, Pori 2- 
ethyihexyl (meta) acryiate, PORI ISO butyl (meta) acryiate, Pori lauryl (meta) acryiate, The 
polymer of acrylic acid (meta), such as Pori 2-dimethylaminopropyl (meta) acryiate and Pori 2- 
t-butylarnino ethyl (meta) acryiate, or the derivative of those; Polystyrene, The polymer of 
styrene, such as Pori p-MECHIRU styrene and Pori p-chloro styrene, or a styrene derivative; 
Pori (iso butyiene co-MECH!RU (meta) acryiate), The copolymer of the above-mentioned 
(meta) acrylic acid, such as Pori (ethylene styrene), styrene or these derivatives, and Al Ken; 
Pori (MECHIRU (meta) acryiate co-ethyl (meta) acryiate co-ethyl (meta) acryiate), Polymer 
alloys, such as a blend thing of Pori (MECHIRU (meta) acryiate co-styrene), or Pori butyl 
(meta) acryiate and Pori (iso butyiene co-MECHIRU (meta) acryiate), can be used. Such 
(meta) acrylic acid, an acrylic acid (meta) derivative, styrene, And when a model sheet is made 
to disassemble simultaneously with calcination of a glass paste by using the polymer and the 
copolymers of said monomer and Al Ken, and these polymer alloys of the monomer obtained 
from the group which consists of a styrene derivative, a decomposition residue hardly arises. 
[0020] moreover, as resin of the 2nd group which constitutes the above-mentioned type sheet 
Pori ether and its derivatives, such as polyethylene oxide and polypropylene oxide; Methyl 
cellulose, Cellulose derivative [, such as ethyl cellulose, hydroxyethyl cellulose, and 
hydroxypropyi methylcelluiose, ]; or these polymer alloys are mentioned. Also when these are 
used, it is also desirable for the decomposition residue of a model sheet to hardly arise on the 
occasion of calcination of a glass paste, therefore to constitute a model sheet with these resin. 
[0021] In addition, about the resin which constitutes the above-mentioned type sheet, it is 
suitably chosen by composition of the glass paste to be used. When filling up the crevice of a 
model sheet with a glass paste and a model sheet swells or dissolves with the solvent used for 
a glass paste, the accuracy of the crevice in a model sheet will fall. Follow, for example, a 
celluiose derivative, Pori ether, etc. are used as binder resin. When using the basin system 
glass paste which made the water-soluble organic solvent or water, such as ethyl cell 
SORUBU, distribute glass fritto, paints, etc., it is desirable to constitute a model sheet with 
resin of the 1st group represented by acrylic (meta) resin. 

[0022] On the other hand, when the solvent which dissolves resin of the 1st group in a glass 
paste, or swells is used, it is desirable to use resin of the 2nd group represented by Pori ether. 
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[0023] Moreover, the model sheet which is not limited in particular for the concrete method of 
preparing the above-mentioned type sheet which has a crevice corresponding to the **** form 
of the cell barrier, for example, has a crevice by press molding or injection molding can be 
obtained easily. In this case, when press molding and an injection-molding method are used, 
compared with the method of using the conventional photo lithography technology, a crevice 
can be formed at a far easy process, 

[0024] After preparing the model sheet with which the crevice was formed, a glass paste is 
filled up with this invention into the crevice of a model sheet, and a barrier formation sheet is 
obtained by it. Although either the above-mentioned basin system glass paste or a solvent 
system glass paste can be used about a glass paste, a basin system glass paste is used 
preferably. That is, when filling up the crevice of a model sheet with a glass paste, it is 
desirable, since the resin which constitutes the model sheet mentioned above is non-water 
solubility to use the above-mentioned basin system glass paste so that a model sheet may 
swell or dissolve and model accuracy may not fall. 

[0025] After not being limited, but being able to use proper methods, such as blade coating, 
and being especially filled up with a glass paste also about the restoration method to the 
crevice of the sheet of a glass paste, the barrier formation sheet concerning invention 
according to claim 2 can be obtained by drying. 

[0026] Next, the above-mentioned barrier formation sheet is stuck to at least one substrate, 
and is calcinated. A cell barrier is formed with the glass paste which decomposition removal of 
the model sheet was carried out by calcination, and the glass paste was calcinated, and was 
calcinated on the substrate. In this case, since it faces sticking a barrier formation sheet to a 
glass substrate and the electrode is usually already patterned on the substrate, it is desirable 
for an electrode to position and stick a model sheet to a substrate so that it may be located 
between barrier portions. 

[0027] Moreover, when sticking, you may stick a model sheet on a substrate through a proper 
adhesive layer. But when using an adhesive layer, it is desirable to use an adhesive so that a 
model sheet may be made to stick on a substrate except the portion with which the glass paste 
is filled up, and the thinner one of the thickness of an adhesive layer Is desirable. 
[0028] Moreover, about calcination temperature, since it changes also with kinds of glass paste 
to be used, it cannot set uniquely, but you may usually be about 540-600 degrees C. In this 
calcination process, the glass fritto with which the crevice of the model sheet was filled up 
sinters, and a cell barrier is formed in one on a glass substrate at the same time a model sheet 
decomposes. 

[0029] (OPERATION) Although the glass fritto of a glass paste sinters and a cell barrier is 
formed on a substrate by [ which calcinate J having stuck the barrier formation sheet with which 
the crevice was filled up with the glass paste to the substrate in the ceil barrier production 
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method of PDP concerning invention according to ciaim 1, decomposition removal of the 

model sheet is carried out in this case. Therefore, since it is not necessary to separate a model 

sheet from a substrate in advance of calcination, even if it is the case that the aspect ratio of a 

cell barrier is high, a ceil barrier can be certainly formed easily on a substrate. 

[0030] Moreover, since it can carry out, without needing a complicated photo lithography 

process (i.e., since formation of the crevice which hits obtaining the above-mentioned type 

sheet can be performed with easy processing methods, such as press molding and injection 

molding), it can achieve simplification of a manufacturing process. 

[0031] [ namely, the cell barrier production method of PDP concerning this invention ] By 

constituting a model sheet with the resin which can carry out decomposition removal on the 

occasion of this calcination in sintering a glass paste and forming a cell barrier on a substrate it 

has the feature to also have enabled ** not to separate a model sheet but to form a celi barrier 

easily before calcination, and have made it possible to also form the ceil barrier of a high 

aspect ratio certainly by It. 

[0032] 

[Working example] it explains per un-restrictive work example of this invention hereafter. First, 
the structure of the barrier formation sheet applied to this invention at drawing 1 is shown in 
sketch. The barrier formation sheet 1 1 has the structure filled up with the glass paste 13 in the 
crevice 12a of the model sheet 12 which has two or more crevices 12a. In the following work 
examples, the above-mentioned barrier formation sheet 1 1 is produced, and the cell of PDP is 
constituted using this barrier formation sheet 11. 

[0033] (Work example 1) Drawing 2 s the sectional view showing one metm\m-!^&M;d$$ 
obtaining the barrier formation $kmt 11 in sketch. A metallic mold 21 has two or mora 
rJPI|iiiiii::pirlS:22. The projection part 22 is constituted so that it may have the form 
corresponding to the celi barrier of PDP. Although form of this projection part 22 coufd be 
made into the proper form according to the form of the ceil barrier, in this example, the 
repetition pitch of the projection part was 200 micrometers, it was considered as 50 
micrometers in width, and 1 80-micrometer-high cross section rectangle form, and length was 
30cm. 

[0034] Themodel sheel;3§:;was oi^ii^ bp GOmbipirig the above-mentioned metallic moid 21 
with the metallic mold 23 of another iiief as shown in drawing 3 % ejecting and pouring in Pori 
(methyl methacrylate co-iso butylene) (the Sekisui functional-materials company make, brand 
name:iBM-7), and cooling from a runner 24. in the crevice 12a of the above-mentioned type 
sheet 12, it was filled up with the glass paste which makes the main ingredients two kinds of 
glass fritto, the heat-resistant organic color, the ethyl cellulose, and ethyl celi SORUBU from 
which the melting point differs by blade coating, and it dried and the barrier formation sheet 1 1 
shown in drawing 1 was obtained. 
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[0035] [ the barrier formation sheet 1 1 obtained as mentioned above ] as shown in drawing 4 
(a) On the substrate 32 by which the electrode 31 was formed in the upper surface, the barrier 
formation sheet 1 1 is stuck from the side with which the glass paste 13 is filled up. While 
calcinating at 160 degrees C in the electric furnace and carrying out decomposition removal of 
the model sheet 12, as shown in dra wing 4 (b), the cell barrier 33 was formed by making glass 
fritto sinter. 

[0038] Thus, the barrier 33 50 micrometers in width, 160 micrometers in height, and 30cm in 
length was able to prepare one substrate of formed PDP. Many cells were able to be 
constituted among a pair of PDP of opposite boards by making the flat substrate of another 
side which is not illustrated contact this substrate at the ceil barrier 33 side. 
[0037] (Work example 2) As shown in drawing 5 , in this example, the model sheet was 
obtained by carrying out press molding to the upper surface using the reoMhgle tabular 
metallic mold 41 corresponding to a cell barrier which projects and has a part 42, and a 
ptetallic mold 43: in addition, as for the repetition pitch of the projection pari 42: m®m®$®tik; 
#pppp^1f^Mjftl" : ()f 200 micrometers and a projection part set 80 micrometers and feieighfeto 

[0038] Between the above-mentioned metallic molds 41 and 43, press molding of the Pori 
(methyl methacrylate) film (the Kaneka [ CORP. ] make, a brand name: SANDEYUREN and 
150 micrometers in thickness) was carried out, and the model sheet was obtained. 
[0039] The crevice of the model sheet obtained as mentioned above was filled up with the 
glass paste which makes the main ingredients two kinds of glass fritto heat resistance organic 
colors, the polyethylene oxide, and water with which the melting points differ, and the barrier 
formation sheet 11 shown in drawing 1 was obtained by drying. 

[0040] As a result of making it stick on the substrate in which the electrode was formed like the 
work example 1 using the barrier formation sheet obtained as mentioned above and 
calcinating, it was possible for a model sheet to have carried out decomposition removal, and 
to have formed a cell barrier with a line width of 80 micrometers and a height of 145 
micrometers. 

[0041] To the substrate in which the above-mentioned cell barrier was formed, it was flat and 
also many ceils were able to consist of cell barrier sides among a pair of PDP of opposite 
boards by carrying out opposite arrangement of the substrate (not shown) of a way. 
[0042] (Work example 3) The polyethylene oxide film (200 micrometers in thickness) prepared 
by casting was pressed using th^i^^||^|lj£; : .nrip!£i ,as,a work example 2, and the model 
sheet was obtained. The crevice 12a of the model sheet 12 was filled up with the glass paste 
which makes two kinds of glass fritto, the heat-resistant organic color, the acrylic binder, and 
ethyl acetate with which the melting points differ this model sheet with the main ingredients, 
and the barrier formation sheet was obtained by drying. 
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[0043] When it was made to stick to the substrate in which the electrode was formed like the 
work example 1 using the barrier formation sheet obtained as mentioned above and having 
been calcinated, decomposition removal of the model sheet which consists of a polyethylene 
oxide film was carried out, and the cell barrier with a line width of 80 micrometers and a height 
of 140 micrometers was able to be formed on the substrate. 

[0044] Many cells were able to be constituted among a pair of PDP of opposite boards by 
making the fiat substrate of another side counter the substrate in which the above-mentioned 
cell barrier was formed at the barrier side. 
[0045] 

[Effect of the Invention] According to invention according to claim 1 , it can carry out easy [ of 
the model sheet which has a crevice corresponding to the **** form of the cell barrier ] with 
easy processing methods, such as press molding and injection molding. And after feeding a 
glass paste into a model sheet and obtaining a barrier formation sheet, a ceil barrier can be 
certainly formed on a substrate only by sticking a barrier formation sheet to a substrate and 
calcinating it That is, in sticking a barrier formation sheet to a substrate and calcinating, since 
decomposition removal is carried out when calcinating, the model sheet does not need to do 
the complicated work of separating only a model sheet. 

[0048] Therefore, since it is not necessary to separate a model sheet in advance of calcination 
even when the aspect ratio of a ceil barrier becomes high, it becomes possible to form a cell 
barrier certainly and with high precision. In addition, in the cell barrier production method which 
starts this invention to having used complicated photo lithography technology, since photo 
lithography technology is not needed, the conventional cell barrier production method enables 
it to achieve simplification of a manufacturing process also from the point. 
[0047] Furthermore, by the conventional method using the sandblast method, the material yield 
of a glass paste is bad, and although it had become the cause of increasing cost, since a glass 
paste is not consumed too much, an inexpensive highly precise cell barrier can be 
manufactured by the ceil barrier production method concerning this invention. Moreover, the 
problem of abandonment of a glass paste is not produced, either. 

[0048] [ the barrier formation sheet concerning invention according to claim 2 ] A cell barrier 
can be manufactured with high precision and inexpensive by using for the cell barrier 
production method of PDP which is characterized by filling up with the glass paste the crevice 
of the model sheet which has a crevice corresponding to the **** form of the ceil barrier, 
therefore starts invention according to claim 1. 

[0049] Moreover, in invention according to claim 3 [ the above-mentioned type sheet ] Acrylic 
acid, an acrylic acid (meta) derivative, styrene, the polymer that consists of a monomer chosen 
from the group which consists of a styrene derivative, (Meta) Since it consists of a polymer 
alloy of the copolymer of the above-mentioned monomer and A! Ken, the above-mentioned 
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polymer, or a copolymer, the model sheet which has a crevice by injection molding or press 
molding can be formed easily, and it decomposes certainly on the occasion of calcination of 
the usual glass paste, and is provided. Therefore, since it is hard to produce a decomposition 
residue after calcination, it is not necessary to remove a decomposition residue after 
calcination. 

[0050] Similarly according to invention according to claim 4, [ the above-mentioned type sheet ] 
Acrylic acid, an acrylic acid (meta) derivative, styrene, the polymer that consists of a monomer 
chosen from the group which consists of a styrene derivative, (Meta) Since it consists of a 
polymer alloy of the copolymer of the above-mentioned monomer and Al Ken, the above- 
mentioned polymer, or a copolymer, the model sheet which has a crevice by injection molding 
or press molding can be formed easily, and it decomposes certainly on the occasion of 
calcination of the usual glass paste, and is provided. Therefore, since it is hard to produce a 
decomposition residue after calcination, it is not necessary to remove a decomposition residue 
after calcination. 



[Translation done.] 
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[Drawing 7] 
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[Translation done.] 
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